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In the claims: 

Please amend the claims as reflected In the following listing: 

1. (Currently amended) A method for measuring shear rate at which the viscosity 
j of a fluid fs Mne-measured utrlizing an acoustic wave device, the acoustic wave 
device having an input and an ou^ut transducers, and having a characteristic 
reiationship between input power, output power, and an acoustic wave 
amplitude at a selected region between the input and output transducer, the 
acoustic wave device being coupled to the measured fluid, the method 
comprising the steps of: 

applying a predetemnlned power Pm of a harmonic signal having a 
frequency cu to the Input transducer, to impart an acoustic wave at 
the selected region; 

measuring output power level P^it at the output transducen 

using the charactertetic relationship, and the input and output 
power levels, €:alc:ulating the amplitude of the average aooustio 
wave imparted to the fluid; 

measuring viscosity of the fluid to obtain a measured viscosity at 
I the selected region; and? 

calculating the shear rate of the fluid at the selected region by 
using the frequency, the viscosity measurement and the acoustic 
wave amplitude. 

2. (Cunentiy amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured a s claimed in claim 1 , wherein the step of measuring 
viscosity is performed utilizing the acoustic wave device. 
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3. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured a s darmad in claim 2, wherein the step of measuring 

viscosfty Is carried out by calculating power insertion loss between the input and 
output transducers. 

4. (Currently amended) A method for measurlr^ shear rate at which the viscosity 
I of a flui d is measured as claimed in claim 2, wherein the step of measuring 

viscosity is carried out by measuring pliase shift of the imparted signal. 

5. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid te nieasured a s daimed in claim 2, wherein the step of measuring 

viscosity is carried out by measuring the frequent change required for 
mAintaininn si mnnlant nham shtft nf fha imriarteri skinai. 

6. (Currently amended) A method for measuring shear rate at which the vis<x>8rty 
I of a fluid is measured as claimed in e f claim 1 , wherein the step of calculating 

the shear rate is earned out by 

utilizing the formula for penetration depth of the acoustic wave into the 

fluid, S s ^y^p ' where u> is the radian frequency of the applied 

harmonic wave having frequency, F, and a)=2TrF, p is tlie density of the 
I sample tiqui dfiuid . and x\ is the intrinsic viscosity (Pascal-seconds); 

utilizing a design parameter 'C of the acoustic wave device, to relate the 
wave displacement 'U', to the average power flow, Pawg« as i/ = C^P^ ; 

and utilizing the frequency of the imparted signal and the foregoing 
calculations of the penetration depth and the displacement of the crystal 
I face U, to calculated tlie shear rate as x - caUjS . 

7. (Currently amended) A method for measuring shear rate at which the viscosity 

I of a fluid is measured a s claimed in claim 1, wherein the step of calculating the 
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Shear rate is carried out using a correlation bebween the amplttude and the 
geometrfc average of the power inserted at the input power and the power 
sensed at tlie output transducer. 

8. (Cunrently amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured_a s claimed in daim 1, wherein the selected region 

contains therewith the geonrietrical midpoint between the input transducer and 
output transducer respective geometries. 

9. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid Is measured a s dalmed in claim 1 , wherein the step of measuring 

viscosity is carried out utilizing the power insertion loss between the input and 
output transducers. 

10. (Currently amended) A method for measuring shear rate at which the viscosity 
of a flui d is measured as claimed in claim 1 , wlierein the step of rneasuring 
viscosity is carried out utilizing phase shift t>etween the signal applied to the 
input transducer and signal sensed by the output transducer. . 

11. (Currently amended) A method for measuring shear rate at which tlie viscosity 
I of a fluid is measured as claimed in dalm 1 , wherein the step of measuring : 

viscosity is carried out by measuring the frequency change required for 
maintaining a constant phase shift of the imparted signal. 

12. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured a s claimed in daim 1 , further comprising measuring the 

fluid temperature. 

13. (CunBntiy amended) A method for measuring shear rate at whidi the viscosity 
of a fluid is measured a s daimed in claim 1, further comprising measuring the 
density of the fluid. 

14. (Currently amended) A method for measuring shear rate at which the viscosity 
of a fluid is measured a s claimed in claim 1. wherein the step of measuring 
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vtecosfty is carried out by measuring the change in the innpedance of a 
transducer. 

15. (Currently amended) A method for measuring the shear rate at which the 

I viscosity of a fluid is measured u sing an acoustic wave device having an input 
and an output transducers, and being coupled to the fluid for imparting a signal 
thereto, the method comprising the steps of: 

imparting a signal of a selected input power level into the input 
transducer, and measuring an output power level of the hamrK)nic 

ftigriAl fmm fhA niifpLit frarmcffiinAr: 

measuring the viscosity of the fluid: 

calculating the average penetration depth of the signal Imparted to 
j the tieui dfluld using tlie input power level, the output power level, 

the eeparatefy-known density, arKi characteristic of the acoustic 
wave device construction, to derive the average amplitude of the 
I wave im|>arted to the tiquidflyid; andr 

calculating the shear rate of the viscosity measurement using the 
I measured viscosay of the tiqui dfluid . and the calculated penetration 

depth. 

16. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured as claimed in claim 15, wherein the step of measuring 

viscosity is carried out by measuring the change in the impedance of a 
transducer 

17. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a ffuld is measured as claimed in claim 15, wherein the step of measuring 

viscosity is performed utilizing the acoustic wave device. 
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18. (Currently amended) A method for measuring shear rate at v^ich the viscosity 
I of a fluid is measured as claimed in claim 1 7, wherein the step of measuring 

viscosity Is carried out by measuring power insertion toss between the Input and 
output transducers. 

19. (Currently amended) A method for measuring shear rate at which the viscosity 
of a fluid is measured a s claimed in claim 1 5, wherein the step of measuring 
viscosity is carried out by measuring phase shift of the imparted signal. 

20. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid is measured as claimed in claim 15, wherein the step of measuring 

viscosity is carried out by measuring the frequency change required for 
maintaining a constant phase shift of the imparted signal. 

21 . (Currently amended) A nnethod for measuring shear rate at which the viscosity 
I of a fluid is measured a s claimed in claim 15, wherein the step of calculating the 

shear rate is carried out by 

computing penetration depth of the acoustic wave into the fluid, 




, where cu is the radian frequency of the applied hamnonic 



wave having frequency, F, and ciJs2TrF, p is the density of the sample 
j liquidliyS, and ri Is the intrinsic viscosity (Pascal-seconds); 

utilizing a design parameter 'C of the acoustic wave device, to relate a 
crystal wave displacement '\J\ to the average power flow, as 

utilising the frequency of the Imparted signal and the fuieyuiiig calculations 
of the pmetration depth arxl the displacement of the crystal fece U, to 
calculated the shear rate as wUfS . 

22. (Currently amended) Amethodfbrmeasuringshear rate at which the viscosity 
of a fluid is measured as claimed In claim 15, wherein the step of calculating the 
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shear rate Is carried out to produce a correlation between the amplitude and the 
geometric average of the power inserted at the Input power and the power 
sensed at the output transducer. 

23. (Currently amended) A method for measuring shear rate at which the viscosity 
of a fluid is measured as claimed in claim 15, wherein the selected region 
contains therewth the geometrical mWpoInt between the input transducer and 
output fransducer respective geometries. 

24. (Cui I »iiUy amended) A rnethod for measuring ahear rato at which the viecocity 
of a fluid Is measured a s claimed in claim 15, wh^in the step of measuring 
viscosity is carried out utilizing the insertion power loss between the input and 
output transducers. 

25. (Cunrently amended) A method for measuring shear rate at which ttie viscosity 
of a fluid is measured a s claimed in claim 15, wherein the step of measuring 
viscosity is carried out utilizing phase shift between the signal applied to the 
peweH nPMt t ransducer and signal sensed by the output transducer. 

26. (Cunrently amended) A method for measuring shear rate at which the viscosity 
of a fluid Is measured a s claimed in claim 15, wherein the step of measuring 
viscosity is carried out by measuring the frequency change required for 
maintaining a constant phase shift of the IrnpariBd s^nal. 

27. (Currently amended) A nnethod for measuring shear rate at which the viscosity 
I of a fluid Is measured a s claimed in claim 15, further comprising measuring the 

fluid temperature. 

28. (Currently amended) A method for measuring shear rate at which the viscosity 
I of a fluid Is measured a s claimed In claim 15, further comprising nneasuring the 

density of the fluid. 

29. (Currently amended) A method for measuring shear rate at which the viscosity 
of a fluid is measured a s claimed in claim 15» wherein the step of measuring the 
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Viscosity and the step of calculating the average penetration depth use the same 
set of input and output power levels. 

30-43 (Withdrawn) 

44, (Currently anrujndod) A mothod for ohemcterlzing viacoelastio properties of a 
fluid by utiiis'ng an acoustic wave device coupled to the fluid, the device having 
an input and output transducers, the method comprising the steps of: 

I selecting a set of input power levels in accordance within a 
range of Input power levels appropriate to the acoustic wave 
j device: and 

ii. for each of the selected input power levels 

a/ applying the selected input power level to the input 
transducer; 

b. measuring an output signal from the output transducer; 

c. calculating the viscosity of the fluid utilizing the applied 
input power level and the measured output signal: 

d. calculating the shear rate at which the viscosity 
measurement occunred, utilizing the applied input power 
level and the measured output signal. 

45. (Original) A method for characterizing visicoelastic properties of a fluid as 
cbimed in claim 44, wherein the step of measuring viscosity is carried out by 
measuring the change in the impedance of a transducer. 

46. (Original) A meithodforcharacterizingviscoeiastic properties of a fluid as 
chimed in claim 44, wherein the input power levels represent a continuum. 

47. (Currently amended) A method for characterizing viscoelastic properties of a 
fluid as claimed In claim 44. wherein the step of calculating the shear rate isi 
caniedoutby 

An>BGati«.Na: 10/743^ - 12 of 15 - Docl«t032«lS3a5S" 
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Utilizing the formula for penetration depth of the acoustic wave Into 

the fluid, S = . where o) is the radtan frequency of the applied 

hanmonic wave having frequency, F, and u)=2TrF, p is the density of 
the sample tidui dfluid , and f\ is the intrinsic viscosity (Pascal- 
seconds); 

utilizing a design parameter 'C of the acoustic wave device, to relate 
the wave dispiacennent 'U'. to the average power flow. P«wg. as 

and utiiizing the frequency of the imparted signal, and the foregoing 
calculations of the penetration depth and the displacement of the 
crystal face U, to calculated the shear rate as x = ix>U/S . 
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